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(54) VESSEL AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vessel and its 
manufacturing method wherein the shape at the front 
end of a base pin is stable and the connecting strength 
of a lead wire is improved with a relatively easy 
connecting method. 

SOLUTION: The vessel is provided with a bulb 1, lead 
wires 4, 4 that is connected with a filament electrode 5 
as a sealing member sealed in the bulb 1 and that is 
sealed to the bulb 1 to lead out to outside, a base 
member 6 attached to the bulb 1 , the base pin 7 wherein 
a base end side thereof is disposed on the base member 
6 so as to force the lead wires to go through an interior 
portion, a welding portion 25 having smaller diameter 
than the external diameter of the base pin and formed to 

project from the front end of the base pin in the longitudinal direction. According to the vessel, 
the welding portion 25 is formed by plasma welding so as to mix a part of the front end of the 
base pin and the front end side of the lead wires 4, 4 so that the shape at the front end of the 
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base pin 7 has a smooth surface and the connecting strength of the lead wire 4, 4 can be 
increased. 
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(57) [B»] 

[1®] *f£«3ti, ±EHIft&fc:e*4T£ftfcfc0-e 

MBt^BQ *fSB®£«fci\ it l com 

«ifc'J-FIM, 4fc :>W7ifcg9;£ttfcn&S 
#6 ; F*9SPtc U - KttWKI;*n« «k a (cJUMtfQ 

T»*«nfc»»»2 5 1: ; zmir^Zo com 

F« 4 . 4 g£t 5 <fc 9 K 7? Xvjg&fC 




1 

l»c V - KMiWP 12 ft 3 £ a £SS»' t P£iWfc 

Eis^ft/cp&tfyfc ; c<j)u^y<D9tm\<^-^t 

•J - F$©5fc« t TvXv^&fcj; ? Tg£$S!£ 
ft, p&eyoMlJ; 0 fc/J^t>ST'fe 9frop£t!y 
©mfc9kg¥£fifc£tfiLT^$2ftfc$}ggflfc ; 
£IIILT^3ct£$II!!i:-f3t$ 0 10 
[li!*«2] ; ii(DA;l/7rtt^g?n^g 

'J- FWJfjKftSJ: 5 fcSJSUtf p&gwt 
fieiS^n/cP^evi: ; £©p&£y<DftMi|©-gPi: 

m&t kit c <dq& tr ^shs 1 u - FH/gagp t <om 

ftiMMWHW, P# tf > ©MlJfr 5 U - rema 

cfcftwat-r***. 20 

fc-f SIM 1 Sfctt 3E1<DW 

gpfc u - F«^»asn« * 5 ic&JMMtf n&tttticB 

f8£ftfcP£e>i: ; tOQftK^OjBWOHSfcy 30 

p& x. ymmm t v&mmt iwmznt**?* 

K£ffltS«fc?£J&££ftTfcD, ^O^jgffittftffi^r 

[8*#*7] ISSSSPO^tlHS^ttO. 5-3. Ommf 
**ci:«»«i:'r4lll««i*v>L3*fttt6^rn 
*HE«0S8. 40 

[»*«8] »SH9lcy-KW«i?LcatiiMrPftK 

fr6 0. 5 mnifiU:?** <: 2 £ 

fctt5E«©«*. 

[18*89] P^e><D5fe4Siltt, P^^>©SffliJJ: 

[IS*a 1 0 ] JPftftOAJPtt 0 . 7 mm«J:t*65 C 

1 1 ] 'J - KffiWW L»6ftTl^* 50 
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fctil 0E«<DffJ*. 

2] fssaop^vr^ti, S£2ftri/^ 

14^11 l ^"f tt*HE*©**o 

8)Wf l*ti* J: 3 ftgtfgi» 5 fe/hS < fro 
C <DP& e >OjSSi L £ 'J - F*OftW t 7" 7 X 

£ ; /W7fcp&aM*£S8*5Igi: ; F»U-F 

mmmznz * 5 c, wifrSfflijj: 5 < , fr 

LWimi 5] m$9l 3 Sfcti 1 4<D7yX^®%(0 

>v\>7frt>mtiiznrzv-m%Q&xynwii 

fcffau P^^>0-g|5%frLi6^ti:t(c, p^e 

6] P^eyfrffaWtg*}flg|3%tt5« 
'M^Sfr 5 P^ e y^iffiiJ^^tH ^7 
fScif:*«FSIi:-r5iS*«i 3ft^Li 5^f"nfr- 

L£*%wi£t%m$mi 6E«o««ottfi#tt. 

HI*Wi 8] l'\v>?gfrp>P^^>«* ,i ^tH'r5 
[000 1] 
[0 0 0 2] 

sp&n, ^;i/7*fr^#tb^n/cU-F^frp^e>t 
[0003] cop^ifv^y-Fiifcoaasattx 

fM.fcflWN 1 4-6 8 7 3 0 1 ) tefB 



(3) 
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[0 0 0 4] tit, v-mit, n&£>*frL*b%wi 

zx-mLxm-zn, coawLfc&oy-Fiaoft 

[0 0 0 5] fl£*8a&i©J:3fc, P^eyffl^c,© 10 
L&fc <t o TPft £ y £ U - m t *WBLt % 

46, M*(flMIIB6 1 -5 1 7 2 s^mmmznx 

aiu p a pHowa^Td^*^ofc„ 

[0 0 0 6] Sfc, y-F*8©5teig*fflJ5LTfr6P 

& e l a * c * t y - F«oi^ p£ e y9tifo 
ftfcf vOTjiStf 5o**y - KHOWttOKWcJ: 0, 20 

pftt:y*^L«>/'caicpfttry5tssffi^5y-K«o 

[0 0 0 7] ^UfeKiSPdKVOSaKrffiOflSK, 
m«1fl«BB6 0 - 2 0 4 2 7*§&fR (ft*8ffi2) tC 

E««ftT^*J:3E, pfte^5t«^y-hm4St 

©ftfcSffi 2 OSHWSfc: J: n«\ 'J - K«©Jf LI L 

*B6ltf 3 Cfc 30 
[000 8] 

tt, UWfttoy- KfiOjfeJS^H^OfcfeKPftev 

[0009] L^u y-F«o#fifta5»*jss-rs 
kitn&eym&'£mBttt%*), vrvh^m 40 

So 

[oo io] v-b-mmisfaiifcMnmx' 
mffiLrcn&\zy<D{m®fticti%LxmitL, pft so 
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[0 0 11] #JSBfcl\ ±KIBI»£fc**fc*ftfcfc® 
U fr-D V - F8©»«8afifcfil± LfcS 

[00 12] 

t tuowyicmztixftmrnmntc y - f* 

yfc ; z.<DQ&\£yQftm<Q-&tV-m<Dmk 

tf-jyxvmmc&^xmttftm-zft, p&ey©ftg 
* y t/jv£^g-e& o *opft tr^ojH* ± y t*?* 

mcmLX&&2ftm%$!,t ; *IWlLTV5i:i: 
[0 0 13] #tt#Efc«fctfWT©£fll#«fc*5^T, 

[0014] rt«5ti:iw«n«iJ8as»*WA 

[0 0 15] /Wfii. Sf^O^HS*ftttOT* 
y , '>& < t HStfajfcttOtf? X t fdi-tr 5 ^ v * 

[0 0 16] $fc/W7H\ EW, WB*fcttU*ttft 

[0 0 17] y-FHte> ^;I/7Ct*9Sti5S^ W 

[ooi8] y-K«c»««n*s»awtt, y-F 
jiH{cistt5.n/-ctt«i?i5 B a p/)^«t±i*n/c y - Ftsacp 

[0 0 19] jgggPii, PfttfycD^«iJ(D-g|5i:y- 
F8© JtJSW t ft^SS C J: o TSftt S J: i K ®m L T 
pfttfyo^WOg^nfctOT'^y, pftify<D 

m%L<, ccx'immmmmtfvimx'h*). & 
mmmr^x^mm^n^o tits mm 
(omt, pfti;yoy-F»ffla?Log±yt*t<, 
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[0020] ftfe, rp&exDftJgj P&tf> 

*MJ ftT >/>ftV «©« t> «ftiJ©{l7.BT*$> £ o 

[0021] y^xvit&t^ 7-^&©-a-C'& 

ffifi (A/mm 2 ) **<U 77Xv©f££ltf£< 
4oT^*»****t4. 77Xv7-*ft©S8BB 
jgtfift^, /5Xv7-*S£tf*^gi5T 1 -37TC 
£T±ffU JtR«IBuS<oS^M*»* ,, fi:i:*^ri!l 10 

[0 0 2 2] 1 cot cfcftlf, SftfttfP££ 

>©««!©-$ 1 y - m<om«& t tfMGt % «fc a 

W«tf¥$iS*tU fro, 'J-KttOttlBfUK«X 
©watKittSi: 

[0 0 2 3] K:fcJJi2©gSfti, >W?t ; C©/W7 

»WtfP&»tffcER*tifcP£tf:'i: ; eOP^e 
MS ft fcqft \£ yfflm % Mi c ©P£ \> y'Mfm t V 

- h'umm t p& e >©&« 

Ifr e, ij - KWBiTLrtNJKWiA/T^lSSnfcjSSWII 

H\ p&tryrtSPic'J-Hfi^ffjis-ssctJb^f s 

F8ffll?L©rt&M\ P&£y©ftg©2 5-6 0%, 
fro, jfitnau-Ffio^soi 2 0-2 8 0%T' 

p^lfyi:0»«saj8J&S<'r5Cfc)b<T?!r«. ft* 

rp&e >©&«»?> u - F«#a?Lrt^»EnjiA,T 

JMj fctt. ^$&©P:fet^©»rM*(;:fc^T, P 

& tr y©$^£«jK£ftfc»ftffi©-awy - K»jf 

jlfLf^gaffiiKftAt 5 1 1 6 {C 'J - Kfg£$ltt$* 
jS*«cfcfc,fc9^a5tfB:WbLE<<&^ P&e 40 

9 2 <Dt$uc j: na\ nfc p& >?sikw£ tta 
-m\ p& e > ©MWfr s u - k «wi?Lrt 

jMy<fc9£$8frlTftfcft5©T', ?g«a5i:p^e>s 
[00 2 4] mm. 3 ©SEJUi, f*#JR 2 EttO* »K 

*^t> u&vymvmtmmz'A 
mm^tzzo KBfttetix^z ctzw&tt&. 50 
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[0025] mxmvmtztiif. p& 
m ymnrntmrntzmmzfitz im®. 

[0026] mm 4 ©gsm, gft$g 1 $ fttt 3 tan 

[0027] msttfctt, iSftffio^aiiJBttoWffi^ 
ft<TtJ:v\ SSSS©S8BttH\ ^7Xv}S»i$fc, 
3fr\ /7XvgM, SfbbfcjgggP^if^ftHO* 

[0028] w*5U0« swc^ni*, p&e>©$& 
»*l»sS«i:t««:i:T, ^«*U<, &fHSPfrft<^© 
T% fe^tt^ft<igp a pttA^?)tC[Ri±1-§„ 

[0029] »*S5oe^tt, ; £<D>W7 

n%m\<o-% t y - K«o$ta» Xvjsstc «fc 

[0 0 3 0] SIS^5©W«»c«}:nfcf, fl*S 1 fclitt 
offffl*Hf5i:i:feK, jfflMJtfPftKyjfcHOWS 

[00 3 1] ISS«6E«ot«tt, IS*«4 Sfcti 5 

[0 0 3 2] H$K6®ff8lC£tl(l P^lf>©»» 

[0 0 3 3] H*«7©f^ttx SI*«l*^U3*rc 

fiO. 5-3. 0mmT'fe5C!:^@ltt5o 
[0 0 3 4] »*S7 0ff«KJ:ntf, SftSPO^tHS 

[0 0 3 5] ftfc, 0-2. 0 

^{c?t}g©f±±ifl®±<k OffS 

[0036] 8 ©w^tt, n«n 2 1 fctt 5 mm 

©Mtefe^T, iSSi^K: y - F«f ilJLCSKfti&trP 
^ey?§S!l!gi5S/-c«?l^r§l!fiSP©-aPti, p^t^y©^ 

[0037] 8 © mic j: n tf > ?ssb#{c u - f 



(5) 
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y©88H<fcyftJ?tf*£ l/WeWSS* 1 mmKM 

T'mtfmbn&^c n^ymmm^t® 

£Lfc$&&©P£e>JM£f# j eir<&3o Sft, P 

&vytv-mt commm m.m s & j6©p& 

if WfcWT 5 c i: £ <k 0 ft 5 c £ T? 

H\ m&.Wi\<D&o%frL&lc&%Q&¥ytV-Y 
$ffl©p&£ytbT*©$£ffl^3c II 

5 c t T* * 5 ©? U - K« P& t£ y t ©?§|g3S)St 

[0 0 3 8] tmm l 0<D«ijUd\ W*S8 0*«K:43 
<^T, JWSffiOfcSttO. 7mmW±-pfe5«:i:41$a 

[0 0 3 9] flt$3 1 0©g${i J; tltf, JfETOpSlJi 30 

$tP&evfc©$&®gfci$&SC£tfT-f Sfcfcfc 

fctt, LJ6lc cfc fcttSfftfc: «fc 

[0 0 4 0] &*5, IS*S9Sfett 1 0©cfc?&P:£fc! 
Vfcffll^S 1 1> - F«lJSiI?l©F'i8*Vh* < &S©T\ 

BSBtf Si < S A UT P£ if > t U - FtftM t ©SMffitt 

jW8*u *>o, XvXvjggrefcsfcSi&SB&c-e 40 

0±5ft«^Ktt» J:0iS«!JlS*<lRj±tSo 1**5 1 
1M, |»jR®9Sfc(il OE«OW«K13^T» 

gttttp^trvtu-Kti^sss^sto^ tr 
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[0 0 4 1] fltSfil iog«K«kntf, L» 
*T, ^LftJCiOHJgUT^e^XTjSS^tfS:? 

goM^p^eyfcu-FWsm^gttUT^sct 

[0 0 4 2] flf$H 1 2<D§SU4, 1 ftt^L 1 1 

[0043] im 1 2 nmmc &m , y - F»tm 

[0 0 4 4] l 3 0W90«a*}Stt, ^;l/Xrt 

g^SSiJ J; y t./h$ < jbojtJSffllA^M^iRiKi^tfl 

t y - KIlojfeJBfc A^XvjgSlc i TS^iffllS 

[0 0 4 5] jSftLiSSfcti, XvXvffigCioTy 
- K«0 jfeWS i: 1 1 5 P^ tf 
ttt§ 0 jSfSLSWtt, »«lU J f>t<, SftttfiHS*' 

[0046] mi 3<o^m<DMmi5mic£ntf. p 

I^Tt^'T<t5i:i:A' i T"t?)o mi 4<Dt^(D 

Bifida* >w7fticmisnrcmmicmiEn 
^jp^sjsob t [^^£ fcw^f p^e 

[0047] mxm 1 4 ©tf«oHjKst«tfttf, p 
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[oo4 8] ts^js i somoib!)^ m*w i 
nfcy-K«*p4e>ifii?LKJ«iu p&ey©- 

[oo4 9] tmm 1 5©*«©«ifc5ffiic«}:ntf, □ 

[0 0 5 0] 1 6<0ff«O»ii*ffitt, »** 1 

[0 0 5 1] a^NV^tt, P^^JfltSP^tf 

B^rajBttSfibT^ntf*^. p&eyisaas© 20 

p&eyfcp££y»H»0IMBfr5»fl: 

» bob, ^st p & * ytwmt * * 5 kr w- 

5ftfc?l»-ca5oTfcJ:^U P& 5 

5£L*t\, 30 
[0 0 5 2] Sfc, I'M ^gtt, JB**WlfcH©£« 

[0 0 5 3] 1*1 1 6 0S»0!HJfi35rati:j:ntf, P 

e y jf p^aw*n»»ff c cfc 0 £ c <*t t 

p&eyfctfj&'faofcR?. 

[00 5 4] gj?$« 1 7 <0tSOtB&5ffitt, flM 1 40 
[0 0 5 5] ttS^ffttt, a»7>ryftife*oTfe«fc 

[0 0 5 6] »G»ttO«VvW|ftfflV^Ta'\V^l: 
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[00 5 7] MSB 1 7 ©W*©«Jfi#SK <fcfttf , 1 

T< &3©T\ P&tfyKM&MtS-f ^©^ORK 
d fctfT'f §» ttiRJl 1 8 lis ffi$« 1 6 t fctt 1 7 IB 
*OW»OttBD5l6K*v^T, P&ey5t&Sll©£tt!T 

[0 0 5 8] P£eyftMJ©£ffl-f 3S214, 2mm 

¥y{lB.m7,mWtZ>(D*&i<-CktfT*2to\ 
[0 0 5 9] M$& 1 8<otJ*08BI££fc:«fcfttf, P 

& tf y ©fta»i©3W 5 fcgafct § c t tc * 

[0060] 

[0 0 6 l ] f -f g 1 Q&H*!B*H 1 ^6H6*«S 

[0 0 6 2] 0 1 n 1 ©saBBaowBa*^?' 

*^B*B*KifiBL H2tt, H l 'J - 

Ftt*#fflLfc#lB**1*Ba®*KffiBL H3«» B 

*WrffiH* BNfi, 0i©P&ey©?g}gL3gP£frb 
*fc«»*^-rSfl5Jfi*»r®H, 0 5li, 0i©P&e 

y © »s l % TM*Ktw&$Mwm. 
[0063] 114, mmcmtnrc^)i7X'&*), c 

©^;I/7* 1 OSiSSPf^i^ti^nXrA 2 ©7 3 
7 1 rttclSB-r^^fflWc^gglSMfc LT©7-r 5 

^ y h 5 immnr^z t tt>tc, m&>w7 1 ^ 
t#tH^nTi>5. tw? i oPWHWBictt^ja 
ttKfiop^e^ansnTfeQx ctDp^6<D-iiffi 
ctt4*<op^b:y7-^aj-r5J:5CBaa*nT^ 

5= ^LT, cne»P^tfy7- -rtfi:A;l/7l osss 

j[p6»HiSftfcy-K«4. 4*<*nf f n«iiisn, p 

^ey7-cD5t»cfcO*'J-F^4, 4<D«^7*7X 
[0 0 6 4] 02t4, Pfit:y7K:y-F*4*ffljiL 
-F«4. 4*fiH£f*Xg%^ , rSSPIt*BrffiB|-e 



11 

<&So 

[0 0 6 5] >W7 1 «)»iM3J:tf»JtDl*6tfK7 

-F*4*fflai-*. ^LT, H2K:^tJ:5lc, P& 
£y 7 ©ftffigp 8 *^n*^{fl b/c U - F* 4 ©&fj 

[0 0 6 6] CO-^fi* 1 tt, -fvX-vfefflkfc&i 
T □& e y 7 O j§g L 5 8 i g£ L T b T $ 

ftl^lS S fctt&Hi L T t P£ t! y 7 congcfc 0 fe 'hS 

So 

[0 0 6 7] P&tfWOi&JSWi, Miff 2. 3m 

0. 5mmO(§gL5gi3 8^P^ey7cD$feiS»e.fi 
[0 0 6 8] ^C, COP^tfy7-tU-FH4, 4 

[0 0 6 9] 03ti, P^ey7tU-F«4*#yf- 

So 

[0 0 7 0] M;l/7l^H^L^V^-V7^^t<fcoT 
p££> 7 •••fcTlRltk: Lrcgf§fcffiKWaf L7c 
It, ft>t46*V F7*o-y* 1 l &±#£tf, F 
7ny^l llcfgttft 4 F?L 1 Z-PUCQ&V 

vi-Zttiftifflfe&Z. \ lit, 

p& 6 vmmc s& LT±T7ji°jtcftBi5M>£ ns 0 

[00 7 1] «^T, U-K*4 05feJSI}^P6b:>7 0 

f-i 7- •*q&e>7--ifiifc£«ii-*«j:5KP&ir>7 

•••©»8L3fl5 8-*frWk *»LiMP7c«BjS1- 
So £KD^Li6aJ7cOff»OSaEtt, »as^*stffi 

[00 7 2] 04(4, 7tCj;oTP^ey70 

§o C©frLi&Ig£gT, y-K*4«HEM&£ti 
S„ 

[0 0 7 3]^, P&tfV7k'J-F«4 1 4££i§ 
[0 0 7 4] 0 5 it, P£t?> 7 ©jg&L 5S5 8*«« 
[0 0 7 5] /W7*ltt, frL46*V Yfuyt 1 1 
•g, co^f-f F7n y * l 8 tcj&ttfc 4 $<D#V F?L 1 
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9-"rtfcp&e:/7---**ft J Fftffias-8:3. 
F7n>y*l 8©cfiSgP2 0ttt, 4 #©7*7;Cv?§& 

h-^2 l»-*P&ey7©8SL3a58fcS«lL4^ 

£S 0 7§&ffl*l2 2*4. F-^2 1 £®ii£-es$& 
ffl«S2 3fcX^'yf-2 4*ftLTJS«!2ftT^3o * 

[0076] men, ®mxmmT:v-m4t.n& 
mmmmr^o mean 2 5&u&\zyivmz. 

9Mv£v>&T*&t), 3b^op^ey7<OjfeJSJ:l3feS? 
7^lRlti:S^2min^tBtTm?.*^BS¥fflffi^1"5<fc 

20 [0 0 7 7 ] £ l %ffi&m&. V - m 4 > 4 tffrttf) 

fcffi/^-f < f 5 c t WT-Z , p£ tf y 

[0 0 7 8] 0 7fc<fetf08«, ^n^n^2fe«J:tfa 
[0 0 7 9] %2<D£mBM<»n&¥yHt, H7K^ 

•r<fcofc SSSP2 5^p^try7 05tffl<D^ffitnsi 

[0 0 8 0] ^lOHiS^^XvjgjgJ:?) 

t,aj*«a*±»fs> unit* 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A valve; while being connected to a sealing member sealed in this valve. A tube pin in 
which the end face side was allocated by cap member so that a lead might be inserted in an 
inside of a lead which was sealed by valve and drawn outside, a cap member with which; valve 
was equipped, and;; Mixed melting of a part by the side of a tip of this tube pin and the tip of a 
lead is carried out by plasma arc welding, A bulb possessing a weld zone which is a path 
smaller than an outer diameter of a tube pin, and was projected and formed in a longitudinal 
direction rather than a tip of a tube pin, and;. 

[Claim 2]A valve; while being connected to a sealing member sealed in this valve. So that a 
lead may be inserted in an inside of a lead which was sealed by valve and drawn outside, a 
cap member with which; valve was equipped, and;. A tube pin in which the end face side was 
allocated by cap member; a part of mixed fusion zone of a tube pin fusion zone to which 
melting of a part by the side of a tip of this tube pin and the tip of a lead was carried out by 
welding, or this tube pin fusion zone and a lead fusion zone. A bulb possessing a weld zone 
formed by flowing in into a lead insertion hole from the tip side of a tube pin, and;. 
[Claim 3]The bulb according to claim 2, wherein a weld zone is formed so that it may have a 
peripheral face which abbreviated-follows an outside surface at the tip of a tube pin. 
[Claim 4]The bulb according to claim 1 or 3, wherein a weld zone is making approximately 
spherical. 

[Claim 5]A valve; while being connected to a sealing member sealed in this valve. A tube pin in 
which the end face side was allocated by cap member so that a lead might be inserted in an 
inside of a lead which was sealed by valve and drawn outside, a cap member with which; valve 
was equipped, and;; Mixed melting of a part by the side of a tip of this tube pin and the tip of a 
lead is carried out by plasma arc welding, A bulb possessing a weld zone formed so that it 
might have a peripheral face which abbreviated-follows an outside surface at the tip of a tube 
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pin, and;. 

[Claim 6]The bulb according to claim 4 or 5, wherein a weld zone is formed so that it may 
project in a longitudinal direction rather than a tip of a tube pin, and the peripheral face has a 
curved surface. 

[Claim 7]Claims 1 thru/or 3, wherein a wire extension of a weld zone is 0.5-3.0 mm, or a bulb 
given [ any 1 ] in six. 

[Claim 8]The bulb according to claim 2 or 5, wherein a part of tube pin fusion zone which flows 
into a lead insertion hole at the time of welding, or mixed fusion zone is 0.5 mm or more from a 
tip part of a tube pin. 

[Claim 9]A bulb of any 1 statement of claims 1 thru/or 7, wherein the tip side of a tube pin has 
a heavy-gage part with larger thickness than the end face side of a tube pin 1 mm or more in 
length. 

[Claim 10]A bulb of claim 8, wherein thickness of a heavy-gage part is 0.7 mm or more. 
[Claim 11]The bulb according to claim 9 or 10, wherein a caulking part by which a lead is 
closed to a heavy-gage part is formed. 

[Claim 12]A bulb of any 1 statement of claims 1 thru/or 1 1 to which a charge of a lead wire rod 
with which a tube pin after welding is not mixed is characterized by not eluting the surface. 
[Claim 13]So that a lead may be inserted in an inside of a process which seals on a valve a 
lead connected to a sealing member sealed in a valve, and is derived outside, a process of 
equipping; valve with a cap member, and;, an outer diameter was projected and formed in a 
longitudinal direction from the tip side smaller than the end face side » weld - a process of 
allocating in a cap member the end face side of a tube pin which has a part, and; - this tube 
pin should weld - a part and a tip of a lead by plasma arc welding. A manufacturing method of 
a bulb possessing a process of mixed melting being carried out and forming a weld zone, and;. 

[Claim 14]So that a lead may be inserted in an inside of a process which seals on a valve a 
lead connected to a sealing member sealed in a valve, and is derived outside, a process of 
equipping; valve with a cap member, and;, an outer diameter being smaller than the end face 
side, and, A process of allocating in a cap member the end face side of a tube pin which has a 
tip part whose thickness is equivalent to the end face side, or large; a manufacturing method of 
a bulb possessing a process in which mixed melting of a part of tip part of this tube pin and the 
tip of a lead is carried out by plasma arc welding, and they form a weld zone by it, and;. 
[Claim 15]While inserting in a tube pin insertion hole a lead drawn from a valve and closing 
some tube pins before plasma arc welding of claim 13 or 14, mixed fusion of a part by the side 
of a tip of a tube pin and the tip of a lead is carried out. 

[Claim 16]A manufacturing method of a bulb of any 1 statement of claims 13 thru/or 15 making 
the tube pin tip side project and carrying out plasma arc welding from a cover means to have 
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an insertion section which can insert in a tube pin. 

[Claim 17]A manufacturing method of the bulb according to claim 16, wherein a cover means 
possesses a radiation means. 

[Claim 18]A manufacturing method of the bulb according to claim 16 or 17, wherein length to 
which a tube pin tip projects from a cover means is 2 mm or less. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the manufacturing method of bulbs, such as an 

electric bulb provided with the tube pin, and a fluorescent lamp, and a bulb. 

[0002] 

[Description of the Prior Art]Since electrical connection of the lead drawn from the valve is 
carried out to the tube pin, electric supply inside a bulb is possible for the cap attached to 
bulbs, such as a fluorescent lamp, by wearing to a socket. 

[0003]the state where the lead was made to insert in the insertion hole in a tube pin as the 
electrical connection of this tube pin and lead is indicated, for example to JP,4-68730,B 
(conventional technology 1) - the tube pin side to punch etc. - using - it is common to be 
carried out by closing. 

[0004]Before a lead closes a tube pin, it cuts the surplus portion which projects from the apical 
surface of a tube pin by a cutter etc., is removed, and where the tip of the lead after [ this ] 
cutting is put back so that it may become the same as that of the apical surface of a tube pin at 
least, it is closed. Thereby, a lead is connected to a tube pin by a caulking, without the tip of a 
lead projecting from a tube pin apical surface. 

[0005]Like the conventional technology 1 , when connecting a tube pin and a lead by the 
caulking from the tube pin side, Since the connection resilience of a tube pin and a lead 
changed with the crash grades of a tube pin and it became easy to generate loose connection, 
with the caulking hole sensing device [ like ] etc. which are indicated, for example to JP,61- 
51728,A, the crash grade needed to be detected and quality needed to be managed. 
[0006]After putting back the tip of a lead, it is possible to suppress that the tip of a lead projects 
from a tube pin apical surface by closing a tube pin, but. Under the influence of size dispersion 
of a tube pin, or the elasticity of a lead, after closing a tube pin, the tip of a lead may project 



http://ww4.ipdl.inpit.go.jp^^ 1/26/2010 



JP,2001-291466,A [DETAILED DESCRIPTION] 



Page 2 of 15 



from a tube pin apical surface. 

[0007]The method of connecting a tube pin tip and a lead wire tip by arc welding is known as 
indicated, for example to JP,60-20427,A (conventional technology 2) other than the connection 
method of the tube pin by a caulking. According to the connection method of this conventional 
technology 2, a lead puts back, a process, a caulking process, and the detection process of a 
caulking hole become unnecessary, and the tip of a lead can be prevented from projecting 
from a tube pin apical surface. 
[0008] 

[Problem(s) to be Solved by the lnvention]The connection method of the conventional 
technology 2 bends the tip of the lead after cutting to the 90-degree side by making the tip of a 
tube pin into a fulcrum for temporary fastening, and welds this bending portion. 
[0009]However, if the bending portion of a lead is welded, the tip of the tube pin after welding 
will become the shape which rose in the bending direction of a lead easily, depending on a 
welding process, a weld zone is **** from the outer diameter of a tube pin - it may be formed 
by carrying out, or a tube pin tip may serve as acute shape, and a problem may be presented 
to marketability - fault arises in wearing to a socket. 

[0010]ln the direction opposite to the bending direction of a lead, since there was a positive 
possibility that it may not be connectable while welding will be locally performed by the part of 
the bending direction and weld strength falls, since the lead welded does not exist, 
improvement in the further quality was desired. Since zinc evaporated with the quantity of heat 
at the time of welding and it was spread when zinc was used for the component of the tube 
pin, it adhered to the low temperature part of the tube pin isolated from the weld zone, and 
vaporized zinc might carry out melanism, might destroy the appearance of the tube pin, and 
might produce the problem in marketability. 

[001 1]This invention is made in view of the above-mentioned problem, and is a thing. 
The purpose is to provide the manufacturing method of the bulb whose connection resilience 
of the lead the tip shape of the tube pin was stabilized and also improved with the connection 
method, and a bulb. 

[0012] 

[Means for Achieving the Goal]A bulb of claim 1, Valve; while being connected to a sealing 
member sealed in this valve. A tube pin in which the end face side was allocated by cap 
member so that a lead might be inserted in an inside of a lead which was sealed by valve and 
drawn outside, a cap member with which; valve was equipped, and;; Mixed melting of a part by 
the side of a tip of this tube pin and the tip of a lead is carried out by plasma arc welding, A 
weld zone and; which are paths smaller than an outer diameter of a tube pin, and were 
projected and formed in a longitudinal direction rather than a tip of a tube pin are provided. 
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[0013]ln this claim and each following claim, especially the definition of term shall be based on 
the following explanation, unless it is limited to others. 

[0014]A bulb is an article in which a sealing member energized inside is enclosed, and electric 
discharge lamps, such as an electric bulb, a fluorescent lamp, or a HID lamp, an electron tube, 
etc. are raised. 

[001 5]A valve makes an envelope of a bulb and at least a part is formed from glass, ceramics, 
etc. of translucency. 

[0016]A valve may have a straight pipe, an annulus, or the shape of a U character, and the 
shape in particular is not limited. 

[0017]Although a thing by which a portion which is enclosed with a portion sealed by valve, a 
portion drawn outside, and an inside, and connects a sealing member was constituted from a 
separate member, respectively, or each portion comprised same member in one, whichever 
may be sufficient as a lead. 

[0018]The sealing member connected to a lead operates a request within a valve with 
energization from a lead, and, in the case of an electric bulb, in the case of a filament and an 
electric discharge lamp, it is an electrode. It is contained in this invention, if a lead drawn from 
an electrical part provided in the circumference of a valve is connected to a tube pin even if it 
does not have a sealing member in a valve like electrodeless discharge light. 
[001 9]A weld zone is fused so that the part [ by the side of a tip of a tube pin ] and tip side of a 
lead may be mixed by welding, it is formed in the tip side of a tube pin, and it is formed in 
respect of smooth so that it may spread uniformly [ abbreviation ] focusing on an axis of a tube 
pin. Plasma arc welding also with relatively-high-temperature melting method of a welding 
process by which a weld zone is formed in desired shape is desirable, and possible here, and 
good workability is used. A path of a weld zone is larger than a path of a lead insertion hole of 
a tube pin, and it is formed so that it may become smaller than an outer diameter of a tube pin. 

[0020]a portion by which melting of the tube pin is not carried out to "a tip of a tube pin" - most 
- a position by the side of a tip - it is . 

[0021 plasma arc welding is a kind of arc welding, and means welding which made high 

current density (A/mm ) of a non-transferred arc pillar and whose yield of plasma is more than 
arc welding by extracting a path of an arc discharge hole or increasing output current. If current 
density of a non-transferred arc pillar is high, it is able for non-transferred arc temperature to 
rise to 10,000-30,000 ** in the central part, and to melt metal with the comparatively high 
melting point. 

[0022]Since according to the bulb of claim 1 a weld zone is formed of plasma arc welding so 
that the part [ by the side of a tip of a tube pin ] and tip side of a lead may be mixed, tip shape 
of a tube pin has a smooth side, and connection resilience of a lead can be made high. In 
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addition, by forming a weld zone with a path smaller than an outer diameter of a tube pin, fault 
at the time of socket wearing can be prevented. 

[0023]A bulb of claim 2, Valve; while being connected to a sealing member sealed in this 
valve. So that a lead may be inserted in an inside of a lead which was sealed by valve and 
drawn outside, a cap member with which; valve was equipped, and;. A tube pin in which the 
end face side was allocated by cap member; a part of mixed fusion zone of a tube pin fusion 
zone to which melting of a part by the side of a tip of this tube pin and the tip of a lead was 
carried out by welding, or this tube pin fusion zone and a lead fusion zone. A weld zone and; 
which were formed by flowing in into a lead insertion hole from the tip side of a tube pin are 
provided. A lead insertion hole is provided so that a lead can be made to insert in an inside of 
a tube pin. As for an inside diameter of a lead insertion hole of a tube pin of this invention, it is 
desirable that they are 120 to 280% of the outer diameters of 25 to 60% of outer diameters of a 
tube pin and a lead inserted in. Connection resilience of a lead and a tube pin can be highly 
carried out more to it being this range. In sectional shape of a tube pin after welding, "flowing 
in and forming into a lead insertion hole from the tip side of a tube pin" is formed so that 
melting welding may be carried out with a lead while a part of weld zone formed in the tip side 
of a tube pin invades into the end face side in a lead insertion hole. It can also prevent huge- 
becoming difficult toize a weld zone and becoming larger than an outer diameter of a tube pin 
by forming in this way. Since according to the bulb of claim 2 welding is performed so that a 
part of mixed fusion zone of a tube pin fusion zone by which melting was carried out, or this 
tube pin fusion zone and a lead fusion zone may flow in into a lead insertion hole from the tip 
side of a tube pin, Area of a weld zone, a tube pin or a weld zone, and a lead to weld becomes 
large, and connection resilience can be raised. 

[0024]ln the bulb according to claim 2, a bulb of claim 3 is formed so that a weld zone may 
have a peripheral face which abbreviated-follows an outside surface at the tip of a tube pin. 
[0025]According to the bulb of claim 3, it is formed so that a weld zone may have a peripheral 
face which abbreviated-follows an outside surface at the tip of a tube pin, and appearance 
improves by **. [0026]ln the bulb according to claim 1 or 3, as for a bulb of claim 4, a weld 
zone is making approximately spherical. 

[0027]Approximately spherical may mean that a crowning of outside-surface shape of a weld 
zone is making a spherical shape, and the spherical shape may not be real ball shape. 
Although a spherical shape of a weld zone is formed using surface tension of fused metal at 
the time of plasma arc welding, it may process a solidified weld zone into a spherical shape by 
surface treatments, such as polish, after plasma arc welding. 

[0028]According to the bulb of claim 4, by making a weld zone of a tube pin approximately 
spherical, appearance is good, since there is no acute part, it is safe and marketability 
improves further. 
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[0029]A bulb of claim 5, Valve; while being connected to a sealing member sealed in this 
valve. A tube pin in which the end face side was allocated by cap member so that a lead might 
be inserted in an inside of a lead which was sealed by valve and drawn outside, a cap member 
with which; valve was equipped, and;; Mixed melting of a part by the side of a tip of this tube 
pin and the tip of a lead is carried out by plasma arc welding, A weld zone and; which were 
formed so that it might have a peripheral face which abbreviated-follows an outside surface at 
the tip of a tube pin are provided. 

[0030]According to the bulb of claim 5, while doing so the same operation as claim 1 , since it is 
formed so that a weld zone may have a peripheral face which abbreviated-follows an outside 
surface at the tip of a tube pin, appearance improves. 

[0031]ln the bulb according to claim 4 or 5, the bulb according to claim 6 is formed so that a 
weld zone may project in a longitudinal direction rather than a tip of a tube pin, and as for the 
peripheral face, it has a curved surface. 

[0032]According to the bulb of claim 6, marketability improves further by making a peripheral 
face of a weld zone of a tube pin into a curved surface. 

[0033]A bulb of claim 7 is characterized by a wire extension of a weld zone being 0.5-3.0 mm 
in a bulb claims 1 thru/or 3 or given [ any 1 ] in six. 

[0034]According to the bulb of claim 7, by optimizing a wire extension of a weld zone, while 
being able to raise a yield of a welding process, it is stabilized and tip shape of a tube pin can 
be welded. 

[0035]lf it is within the limits of 1 .0-2.0 mm, a wire extension of a weld zone is as more 
preferred as a finisher of welding than Kami while desired weld strength is obtained. 
[0036]A part of tube pin fusion zone or mixed fusion zone where a bulb of claim 8 flows into a 
lead insertion hole in the bulb according to claim 2 or 5 at the time of welding is characterized 
by being 0.5 mm or more from a tip part of a tube pin. 

[0037]According to the bulb of claim 8, from a tip part of a tube pin, since a part of tube pin 
fusion zone which flows into a lead insertion hole at the time of welding, or mixed fusion zone 
is 0.5 mm or more, it can raise connection resilience of a lead and a tube pin more. In a bulb of 
any 1 statement of claims 1 thru/or 7, as for a bulb of claim 9, the tip side of a tube pin has a 
heavy-gage part with larger thickness than the end face side of a tube pin 1 mm or more in 
length. When welding is performed by pyrospheres, such as plasma arc welding, and 
thickness of a tube pin is thin, fault - a hole opens in a tube pin after welding -- may arise, but 
it becomes easy to obtain tube pin shape after stable welding by having a heavy-gage part like 
this invention. Since it can obtain when the amount of melting of a tube pin for obtaining 
sufficient weld strength of a tube pin and a lead has a heavy-gage part, it welds to a tube pin 
and there are no necessities, such as providing **. A tube pin used for electrical connection of 
a tube pin and a lead by a caulking [ like ] which is the conventional technology 1 as a pin 
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which has a heavy-gage part like this invention can also be used as it is as a tube pin for bulbs 
of this invention. According to the bulb of claim 9, by having a heavy-gage part in the tip side of 
a tube pin, since quantity of a tube pin by which melting is carried out can be increased, weld 
strength of a lead and a tube pin can also be made high. In addition, welding stable according 
to a tube pin field which can be fused being large, even if it changed a welding condition can 
be performed. In addition, since a tube pin of the conventional form used by a caulking method 
can be used as it is, a manufacturing cost can be held down. 

[0038]A bulb of claim 10 is characterized by thickness of a heavy-gage part being 0.7 mm or 
more in a bulb of claim 8. 

[0039]While being able to raise weld strength of a lead and a tube pin more by being set up so 
that thickness of a heavy-gage part may become suitable according to the bulb of claim 10, 
When using a tube pin which uses a caulking and welding together, it can suppress producing 
fault by a caulking, or fault by welding. 

[0040]Since an inside diameter of a lead insertion hole will become small if a tube pin like 
claim 9 or 10 is used, A tube pin fusion zone or a mixed fusion zone invades into the end face 
side of a lead insertion hole deeply, and a touch area of a between [ a tube pin and a lead ] 
increases, and since it is elevated-temperature melting as it is plasma arc welding, it becomes 
easier to flow into the end face side of a lead insertion hole. In such a case, weld strength 
improves more. As for a bulb of claim 1 1 , a caulking part in which a lead is closed is formed in 
a heavy-gage part in the bulb according to claim 9 or 10. A caulking part makes a tube pin and 
a lead fix with plasma arc welding, and conditions in particular with the strict depth of a 
caulking, etc. are not restrained. Before performing plasma arc welding, a caulking can also be 
set up to such an extent that temporary fastening of a tube pin and the lead is carried out. 
Since a welding process can be performed by a welding condition always stable since a lead 
and a tube pin welded in the state where it was fixed beforehand when a caulking was 
performed before welding processes, such as plasma arc welding, it is more desirable. 
[0041]According to the bulb of claim 1 1 , an electrical link is certainly performed by welding and 
immobilization by a bundle. In addition, if plasma arc welding is performed after fixing by a 
caulking, it is stabilized and a weld zone can be formed. In addition, when a tube pin and a 
lead touch certainly before plasma arc welding, a tube pin and a lead serve as same electric 
potential, and a tube pin and a lead can be fused certainly. 

[0042]As for a bulb of claim 12, in a bulb of any 1 statement of claims 1 thru/or 1 1, the surface 
is not eluted in a charge of a lead wire rod with which a tube pin after welding is not mixed. 
[0043]Since according to the bulb of claim 12 a weld zone after welding has the tone of the 
approximately said appearance as appearance of a tube pin when the surface is not eluted in 
a charge of a lead wire rod, marketability can be improved. 

[0044]A manufacturing method of a bulb of claim 13 so that a lead may be inserted in an inside 
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of a process which seals on a valve a lead connected to a sealing member sealed in a valve, 
and is derived outside, a process of equipping; valve with a cap member, and;, an outer 
diameter was projected and formed in a longitudinal direction from the tip side smaller than the 
end face side - weld - a process of allocating in a cap member the end face side of a tube pin 
which has a part, and; - this tube pin should weld a part and a tip of a lead by plasma arc 
welding. A process and; which mixed melting is carried out and form a weld zone are provided. 

[0045]weld -- a part means a tip end part of a tube pin fused with a tip of a lead by plasma arc 
welding, weld - thickness is formed smaller than the end face side so that it may be easy to 
carry out crash processing of a caulking etc., when it is easy to fuse a part, or temporary 
fastening is required. 

[0046]according to the manufacturing method of a bulb of claim 13, weld to the tip side of a 
tube pin - plasma-arc-welding processing can be made easy to perform, when a part is 
formed and a tube pin has a portion which melting is easy to be carried out. A manufacturing 
method of a bulb of claim 14 so that a lead may be inserted in an inside of a process which 
seals on a valve a lead connected to a sealing member sealed in a valve, and is derived 
outside, a process of equipping; valve with a cap member, and;, an outer diameter being 
smaller than the end face side, and, A process of allocating in a cap member the end face side 
of a tube pin which has a tip part whose thickness is equivalent to the end face side, or large; a 
process and; in which mixed melting of a part of tip part of this tube pin and the tip of a lead is 
carried out by plasma arc welding, and they form a weld zone by it are provided. 
[0047]According to the manufacturing method of a bulb of claim 14, according to thickness of a 
tip part of a tube pin being large, since the tube pin field which can be fused is large, it is 
stabilized even if it changes a welding condition, and plasma arc welding can be performed. In 
addition, since a tube pin of the conventional form used by a caulking method can be used for 
plasma arc welding as it is, a manufacturing cost can be held down. 
[0048]A manufacturing method of a bulb of claim 15 carries out mixed fusion of a part by the 
side of a tip of a tube pin, and the tip of a lead while it inserts in a tube pin insertion hole a lead 
drawn from a valve and closes some tube pins before plasma arc welding of claim 13 or 14. 
[0049]Since a lead is being fixed by closing some tube pins at the time of welding according to 
the manufacturing method of a bulb of claim 15, a stable weld zone can be formed. 
[0050]ln a manufacturing method of a bulb of any 1 statement of claims 13 thru/or 15, from a 
cover means to have an insertion section which can insert in a tube pin, a manufacturing 
method of a bulb of claim 16 makes the tube pin tip side project, and plasma arc welding is 
carried out. 

[0051 ]A cover means has a tube pin insertion section which inserts in a tube pin, and should 
just have the shape which covers a cap member the tip side of a tube pin. it is a grade which 
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the diameter of a tube pin insertion section can insert in an outer diameter of a tube pin, and 
approaches - it is desirable. If a diameter of a tube pin insertion section is too large, while 
surplus heat quantity at the time of welding will become is hard to be absorbed in a cover 
means, zinc evaporated and diffused from a crevice between a tube pin and a tube pin 
insertion section enters, and things cannot prevent zinc from adhering to a tube pin. A tube pin 
insertion section may be a pore provided so that a tube pin might insert in a cover means, may 
be formed by a sandwiching means established so that a tube pin might be pinched, and is not 
limited in particular. 

[0052]Although being formed with metal plates, such as copper and brass, is desirable as for a 
cover means, the construction material in particular is not limited. 

[0053]While preventing fault which surplus heating at the time of welding is absorbed with a 
metal plate, and tube pins and cap members other than a weld zone produce by a thermal 
effect by covering a cap member the tip side of a tube pin according to the manufacturing 
method of a bulb of claim 16, It prevents evaporating at the time of welding, making diffused 
zinc adhere to a cover means, and adhering to a tube pin. 

[0054]ln a manufacturing method of the bulb according to claim 16, as for a manufacturing 
method of a bulb of claim 17, a cover means possesses a radiation means. 
[0055]Although a radiation means may be a radiation fin etc., it may be the thermally 
conductive high metal plate formed by plate-like in this invention, and should just have widely a 
field which seldom receives influence of radiant heat at the time of welding in this case. 
[0056]lf a radiation means is formed so that it may be united with a cover means using a 
thermally conductive high material, while being able to prevent radiant heat generated at the 
time of welding getting across to a cap member, Zinc which was generated at the time of 
welding, and radiant heat at the time of welding was evaporated, and diffused by radiating heat 
from a cover means of a field by which influence of radiant heat is not received becomes being 
easy to adhere by a cover means which is a low temperature region, and it can prevent zinc 
adhering to a tube pin more. 

[0057]Since a cover means becomes that it is easy to make zinc which was evaporated at the 
time of welding and diffused by providing a radiation means adhere by a cover means 
according to the manufacturing method of a bulb of claim 17, it can prevent zinc adhering to a 
tube pin more. Claim 18 is characterized by projecting length by the side of a tube pin tip being 
2 mm or less in a manufacturing method of the bulb according to claim 16 or 17. 
[0058]As for projecting length by the side of a tube pin tip, it is desirable that it is 2 mm or less. 
If projecting length by the side of a tube pin tip exceeds 2 mm, when distance with a weld zone 
separates, it cannot protect from a weld zone that zinc gas adheres to low temperature and an 
isolated tube pin of a position. 

[0059]According to the manufacturing method of a bulb of claim 18, fault at the time of welding 
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can be further prevented by optimizing projecting length by the side of a tip of a tube pin. 
[0060] 

[Embodiment of the lnvention]Hereafter, the embodiment of this invention is described with 
reference to drawings. 

[0061 ]A 1st embodiment is first described with reference to drawing 6 from drawing 1 . 
[0062]The important section expanded sectional view and drawing 2 which drawing 1 shows 
the circular fluorescent lamp of a 1st embodiment, The important section expanded sectional 
view and drawing 3 in which the state where the lead was inserted in the tube pin of drawing 1 
is shown, The important section expanded sectional view and drawing 4 which show the 
process of carrying out temporary fastening of the lead to the tube pin of drawing 1 , the tube 
pin of drawing 1 should weld -- the tube pin of drawing 1 should weld the important section 
expanded sectional view and drawing 5 in which the state where the part was closed is shown 
- the important section expanded sectional view and drawing 6 in which the process of 
welding a part is shown should pass the welding process of drawing 5 - it is an important 
section expanded sectional view showing the state where the weld zone was formed. 
[0063]1 is the valve curved annularly and the flare part 3 of the stem 2 is sealed by the both 
ends of this valve 1 , respectively. The leads 4 and 4 of the couple are airtightly sealed by the 
stem 2, and while the filament 5 as a sealing member is connected between the tip parts 
located in the valve 1 of these leads 4 and 4, the other end is drawn out of the valve 1 . It is 
equipped with the cap 6 made of a synthetic resin among the both ends of the valve 1, and it is 
allocated in the one side face of this cap 6 so that four tube pin 7 -- may project. And these 
tube pins 7 The leads 4 and 4 drawn from the both ends of the valve 1 are inserted in inside, 
respectively, and are connected to it by [ of tube pin 7 - ] carrying out plasma arc welding of a 
tip and the tip of the leads 4 and 4. 

[0064]The important section expanded sectional view showing the state where drawing 2 
inserted the lead 4 in the tube pin 7, and drawing 3 are the important section expanded 
sectional views showing the process of carrying out temporary fastening of the leads 4 and 4 
to tube pin 7 --. 

[0065]After processing through exhaust air and the sealing process of the valve 1 , and the 
activation process of the filament electrode 5 for making the light switch on as a fluorescent 
lamp, the lead 4 is inserted in in the tube pin 7. and weld the surplus portion 9 of the lead 4 
projected from the tip part 8 of the tube pin 7 to the method of outside to be shown in drawing 
2j- cutting removal is carried out by cutter 10 grade where only fixed length I is left from the 
part 8. 

[0066]the tube pin 7 should weld this fixed length I by the plasma-arc-welding back - since it 
mixes with the part 8, and fuses and becomes a weld zone, size regulation is carried out so 
that it may become the height in which this weld zone does not project from the tip of the tube 
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pin 7, or a volume integral which serves as a path smaller than the outer diameter of the tube 
pin 7 even if it projects. 

[0067]The end face side of the tube pin 7 is making the bell shape with an outer diameter of 
2.3 mm and a thickness of 0.8 mm. moreover - the tip side of the tube pin 7 - the outer 
diameter of 1.7 mm, and the thickness of 0.5 mm weld - it is formed in one so that the part 8 
may project in a longitudinal direction from the tip side of the tube pin 7. 
[0068]Next, temporary fastening of the leads 4 and 4 is carried out to this tube pin 7 --, and the 
procedure which forms the caulking part 7c is explained. 

[0069] Drawing 3 is an important section expanded sectional view showing the process of 
carrying out temporary fastening of the lead 4 with the punch 17 in the tube pin 7. 
[0070]Four guide holes 12 which the caulking guide block 1 1 was raised and were established 
in this guide block 1 1 after carrying out positioning maintenance of tube pin 7 - by the zipper 
etc. which do not illustrate the valve 1 at the posture placed upside down - Tube pin 7 - is 
made to insert in inside, respectively. The guide block 1 1 is positioned in contact with the 
bottom of the cap 6 in a sliding direction. 

[0071]then, the tube pin 7 should weld [ the tip of the lead 4 ] - The four punch 17 formed 
corresponding to four guide hole 12 - where only fixed length I is left and projected from the 
part 8 - the tube pin 7 tube pin 7 ~ should weld to move to a side - a caulking and the 
caulking part 7c are formed for part 8 — . The grade of crash of this caulking part 7c does not 
secure electrical connection, and since it is a caulking of the temporary fastening for the 
welding process mentioned later, it does not need to manage it with high precision. 
[0072]the tube pin 7 should weld drawing 4 with the punch 17 - it is an important section 
expanded sectional view showing the state where the part 8 was closed. Temporary fastening 
of the lead 4 is carried out through this caulking process. 

[0073]Next, the procedure which welds the tube pin 7 and the leads 4 and 4 is explained. 
[0074]the tube pin 7 should weld drawing 5 -- it is an important section expanded sectional 
view showing the process of welding the part 8. 

[0075]Four guide holes 19 which the welding guide block 18 was raised and were established 
in this guide block 18 after the valve 1 was removed from the caulking guide block 1 1 - Tube 
pin 7 - is made to insert in inside, respectively, torch 21 -- for four plasma arc welding is 
allocated in the centrum 20 of the welding guide block 18, and the tube pin 7 should weld this 
torch 21 - for plasma arc welding to it, while making it go up to the position which does not 
contact the part 8 and making it counter, Welding electrode 22 - is moved from the side, and 
tube pin 7 is made to contact. The welding electrode 22 is connected to the power supply 23 
for welding which makes the torch 21 drive via the switch 24. and if the switch 24 is closed, 
weld with the torch 21 - plasma discharge should occur between the parts 8, and plasma arc 
welding should be performed with this discharge heat, and weld -- the part 8 mixes and fuses 
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with some leads 4, and the weld zone 25 is formed. 

[0076] Drawing 6 is an important section expanded sectional view showing the state where the 
lead 4 and the tube pin 7 were welded through the welding process, and the weld zone was 
formed. The weld zone 25 is a path smaller than the outer diameter of the tube pin 7, and it is 
formed in approximately spherical so that it may project 2 mm in length in a longitudinal 
direction and may have a smooth abbreviated flat face rather than the tip of the tube pin 7. 
[0077]Since a 1st embodiment is welded so that plasma-arc-welding processing can be made 
easy to perform when temporary fastening of the leads 4 and 4 is carried out by the caulking 
and a tube pin tip may have an abbreviated flat face, Even if a user may touch a tube pin with 
a finger etc. at the time of lamp replacement, etc., there is no possibility of damaging a finger 
etc. 

[0078] Drawing 7 and drawing 8 are the important section expanded sectional views showing 
the tube pin of 2nd and 3rd embodiments of ********. 

[0079]As shown in drawing 7, the tube pin 7 of a 2nd embodiment is formed so that the weld 
zone 25 may have the peripheral face provided with the curved surface which abbreviated- 
follows the outside surface at the tip of the tube pin 7. 

[0080]This can be obtained by changing a welding condition, such as raising output current 
rather than the 1st embodiment plasma arc welding, or increasing weld time. 
[0081 ]As shown in drawing 8 , the tube pin 7 of a 3rd embodiment is formed so that the weld 
zone 25 may have a flat surface which abbreviated-intersects perpendicularly with the 
longitudinal direction of the tube pin 7. 

[0082]Next, a 4th embodiment is described with reference to drawing 9 thru/or drawing 13 . 
[0083]The important section enlarged drawing and drawing 10 in which the state where 
drawing 9 inserted the lead in the tube pin 7a of a 2nd embodiment is shown are an important 
section enlarged drawing showing the state where the caulking part 7d was formed for the tube 
pin 7a in total, identical codes are attached about what is shown in drawing 1 thru/or drawing 
8, and an identical configuration, and the explanation is omitted. 

[0084]As for the tube pin 7a of a 4th embodiment, the outer diameter is making 2.3 mm and 
the bell shape whose thickness of the thick part 7e is 0.8 mm. 

[0085]After the tip of the lead 4 has left and projected only fixed length I from the tip part 8a of 
the tube pin 7 to this tube pin 7, a caulking and the caulking part 7e are formed for some tube 
pins 7a. The process of connecting the lead 4 so that it may remain by fixed length after 
forming not only the above-mentioned method but the caulking part 7e may be established. 
[0086]As for the grade of crash of this caulking part 7d, when it is what also secures electrical 
link nature, managing as with high precision as possible is preferred. 
[0087] Drawing 1 1 is an expanded sectional view showing the process of welding the tube pin 
7a which is a 4th embodiment. 
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[0088] Drawing 12 is an important section outline expanded sectional view showing the metal 
plate 26 of drawing 11 . 

[0089]ln a figure, the metal plate whose 26 is a cover means, and 26a are pores which are 
tube pin insertion sections, attach identical codes about what is shown in drawing 1 thru/or 
drawing 10 , and an identical configuration, and the explanation is omitted. 
[0090]Four guide holes 19 which the valve 1 was conveyed to the welding process, and the 
back raised the welding guide block 18, and were established in this guide block 18 - Tube pin 
7a- is made to insert in inside, respectively. The metal plate 26 formed with thermally 
conductive high copper as a cover means is installed in the welding guide block 18, The tube 
pin 7a is inserted in, the pore 26a as the tube pin 7a and an approaching insertion section is 
formed, and the metal plate 26 is rationalizing the length to which the tube pin 7a projects by 
the thickness of the welding guide block 18 and the metal plate 26. While the one torch 21a for 
plasma arc welding is installed in the centrum 20 of the welding guide block 18, making it go 
up to the position which does not contact the tip part 8a of this torch 21a tube pin 7a for 
plasma arc welding and making it counter, Welding electrode 22 - is moved from the side, and 
tube pin 7a- is made to contact. And if the switch 24 is closed, plasma discharge will occur 
between the torch 21a and the tip part 8a, plasma arc welding is performed by this discharge 
heat, the tip part 8a mixes and fuses with some leads 4, and the weld zone 25 is formed. Then, 
the welding torch 21a moves to the position to the four tube pins 7a one by one, and each 
welding is performed, respectively. 

[0091] Drawing 13 is an important section expanded sectional view showing the state where 
the lead 4 and the tube pin 7a were welded through a 4th embodiment, and the weld zone was 
formed. 

[0092]ln a figure, 7b is a lead insertion hole, identical codes are attached about what is shown 
in drawing 1 thru/or drawing 12 , and an identical configuration, and the explanation is omitted. 
[0093]The weld zone 25 is a larger path than a tube pin 7a inside diameter, it has the 
peripheral face provided with the curved surface which abbreviated-follows the outside surface 
at the tip of the tube pin 7a, and it is formed so that the outer diameter of the tube pin 7a may 
not be overflowed. 

[0094]ln the weld zone 25 which is a mixed fusion zone of the tube pin 7a and the lead 4, the 
lower part 25a which is a part of weld zone 25 invades into the end face side of the tube pin 7a 
in the lead insertion hole 7b, and the weld zone 25 is formed. 

[0095]As for the wire size I of a lead, in drawing 13 , the depth X of the inside diameter L of 0.5 
mm and the lead insertion hole 7b of the tube pin 7a of the distance y of the tip of 0.9 mm and 
the weld zone 25 and the tube pin 7a which remains whose 0.9 mm and weld zone 25 
trespass upon the lead insertion hole 7b is 0.3 mm. 

[0096]Since the welding area which can be fused by 4th embodiment is large, plasma-arc- 
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welding processing can be made easy to perform. In addition, since the electrical link nature by 
a caulking is also obtained, the reliability of electric ******** can be improved. 
[0097]The area of the weld zone 25, the tube pin 7a or the weld zone 25, and the lead 4 to 
weld becomes large, and the reliability of welding and the reliability of electrical link nature can 
be improved more. 

[0098]Since the metal plate 26 has a radiation action to the heat generated by forming the 
thermally conductive high metal plate 26 at the time of welding, While the heat at the time of 
welding can prevent being superfluously transmitted from the tube pin 7a to the cap 6 and 
prevents the fault by the thermal effect of the tube pin 7a or the cap 6, it prevents the zinc 
evaporated and diffused adhering to the tube pin 7a by covering the cap 6 the tip side of the 
tube pin 7a with the metal plate 26. 

[0099]Next, a 5th embodiment is described using drawing 14 and drawing 15 . 
[0100]The important section expanded sectional view and drawing 15 in which the state where 
drawing 14 inserted the lead in the tube pin of a 5th embodiment is shown are an important 
section expanded sectional view showing the state where the weld zone was formed in the 
tube pin of drawing 13 . 

[0101]ln a figure, it is the lower part of the weld zone 25 by which 7c trespasses upon a lead 
insertion hole, and 25b has invaded into the end face side of the lead insertion hole 7c, and 
identical codes are attached about what is shown in drawing 1 thru/or 13, and an identical 
configuration, and the explanation is omitted. 

[0102]ln drawing 14 , the end face side of the tube pin 71 is making the bell shape with an outer 
diameter of 2.3 mm and a thickness of 0.3 mm. moreover - the tip side of the tube pin 71 - 
the outer diameter of 1.3 mm, and the thickness of 0.3 mm - weld - it is formed in one so that 
the part 81 may project in a longitudinal direction from the tip side of the tube pin 71 . 
[0103]ln drawing 15 , the weld zone 25 is a path smaller than the tube pin 71 inside diameter A, 
it has the peripheral face provided with the curved surface which abbreviated-follows the 
outside surface at the tip of the tube pin 71 , and it is formed so that the outer diameter of the 
tube pin 71 may not be overflowed. 

[0104]ln the weld zone 25 which is a mixed fusion zone of the tube pin 71 and the lead 4, the 
lower part 25b which is a part of weld zone 25 invades into the end face side of the tube pin 71 
in the lead insertion hole 7c, and the weld zone 25 is formed. This penetration depth B is 0.5 
mm. 

[0105]The welding process of a 5th embodiment removes the caulking process in a 1st 
embodiment. 

[0106]Since it can also shorten weld time while being able to make the output current of 
plasma arc welding low, since a 5th embodiment is [ the thickness of the tube pin 71 ] thin, it 
can perform efficiently welding with the tube pin 71 and the lead 4. 
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[0107] 

[Effect of the lnvention]Since according to the bulb of claim 1 a weld zone is formed of plasma 
arc welding so that the part [ by the side of the tip of a tube pin ] and tip side of a lead may be 
mixed, the tip shape of a tube pin has a smooth side, and connection resilience of a lead can 
be made high. In addition, by forming a weld zone with a path smaller than the outer diameter 
of a tube pin, the fault at the time of socket wearing can be prevented. Since according to the 
bulb of claim 2 welding is performed so that a part of mixed fusion part of the tube pin fusion 
part by which melting was carried out or this tube pin fusion part, and a lead fusion part may 
flow in into a lead insertion hole from the tip side of a tube pin, The area of a weld zone, a tube 
pin or a weld zone, and a lead to weld becomes large, and connection resilience can be 
raised. 

[01 08] According to the bulb of claim 3, it is formed so that a weld zone may have a peripheral 
face which abbreviated-follows the outside surface at the tip of a tube pin, and appearance is 
good at ** and marketability improves. 

[01 09] According to the bulb of claim 4, by making the weld zone of a tube pin approximately 
spherical, appearance is good, since there is no acute part, it is safe and marketability 
improves further. 

[01 10] According to the bulb of claim 5, while doing so the same operation as claim 1, since it is 
formed so that a weld zone may have a peripheral face which abbreviated-follows the outside 
surface at the tip of a tube pin, appearance improves. 

[01 1 1]According to the bulb of claim 6, marketability improves further by making the peripheral 
face of the weld zone of a tube pin into a curved surface. 

[01 12]According to the bulb of claim 7, by optimizing the wire extension of a weld zone, while 
being able to raise the yield of a welding process, it is stabilized and the tip shape of a tube pin 
can be welded. 

[01 13]According to the bulb of claim 8, from the tip part of a tube pin, since a part of tube pin 
fusion zone which flows into a lead insertion hole at the time of welding, or mixed fusion zone 
is 0.5 mm or more, it can raise the connection resilience of a lead and a tube pin more. 
According to the bulb of claim 9, by having a heavy-gage part in the tip side of a tube pin, since 
quantity of the tube pin by which melting is carried out can be increased, weld strength of a 
lead and a tube pin can also be made high. In addition, welding stable according to the tube 
pin field which can be fused being large, even if it changed the welding condition can be 
performed. In addition, since the tube pin of the conventional form used by the caulking 
method can be used as it is, a manufacturing cost can be held down. 

[01 14]While being able to raise the weld strength of a lead and a tube pin more by being set up 
so that the thickness of a heavy-gage part may become suitable according to the bulb of claim 
10, When using the tube pin which uses a caulking and welding together, it can suppress 
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producing the fault by a caulking, or the fault by welding. 

[0115]According to the bulb of claim 11, an electrical link is certainly performed by welding and 
immobilization by a bundle. In addition, if plasma arc welding is performed after fixing by a 
caulking, it is stabilized and a weld zone can be formed. In addition, when the tube pin and the 
lead touch certainly before plasma arc welding, a tube pin and a lead serve as same electric 
potential, and a tube pin and a lead can be fused certainly. 

[01 16]Since according to the bulb of claim 12 the weld zone after welding has the tone of the 
approximately said appearance as the appearance of a tube pin when the surface is not eluted 
in the charge of a lead wire rod, marketability can be improved. 

[01 17]according to the manufacturing method of the bulb of claim 13, weld to the tip side of a 
tube pin -- plasma-arc-welding processing can be made easy to perform, when a part is 
formed and a tube pin has a portion which melting is easy to be carried out. 
[01 18]According to the manufacturing method of the bulb of claim 14, according to the 
thickness of the tip part of a tube pin being large, since the tube pin field which can be fused is 
large, it is stabilized even if it changes a welding condition, and plasma arc welding can be 
performed. In addition, since the tube pin of the conventional form used by the caulking 
method can be used for plasma arc welding as it is, a manufacturing cost can be held down. 
[01 19]Since the lead is being fixed by closing some tube pins at the time of welding according 
to the manufacturing method of the bulb of claim 15, the stable weld zone can be formed. 
[0120]While preventing the fault which surplus heating at the time of welding is absorbed with 
a metal plate, and tube pins and cap members other than a weld zone produce by a thermal 
effect by covering a cap member the tip side of a tube pin according to the manufacturing 
method of the bulb of claim 16, It prevents evaporating at the time of welding, making the 
diffused zinc adhere to a cover means, and adhering to a tube pin. 

[0121]Since a cover means becomes that it is easy to make the zinc which was evaporated at 
the time of welding and diffused by providing the radiation means adhere by a cover means 
according to the manufacturing method of the bulb of claim 17, it can prevent zinc adhering to 
a tube pin more. 

[0122]According to the manufacturing method of the bulb of claim 18, the fault at the time of 
welding can be further prevented by optimizing the projecting length by the side of the tip of a 
tube pin. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[ Drawing 1]The important section expanded sectional view showing the circular fluorescent 
lamp of a 1st embodiment of this invention. 

[Drawing 2] The important section expanded sectional view showing the state where the lead 
was inserted in the tube pin of drawing 1 . 

[Drawing 3] The important section expanded sectional view showing the process of carrying out 
temporary fastening of the lead in the tube pin of drawing 1 . 

[Drawing 4] the tube pin of drawing 1 should weld - the important section expanded sectional 
view showing the state where the part was closed. 

[Drawing 5] the tube pin of drawing 1 should weld - the important section expanded sectional 
view showing the process of welding a part. 

[ Drawing 6]The important section expanded sectional view showing the state where the weld 
zone was formed through the welding process of drawing 5 . 

[Drawing 7] The important section expanded sectional view showing the tube pin of a 2nd 
embodiment of this invention. 

[ Drawing 8] The important section expanded sectional view showing the tube pin of a 3rd 
embodiment of this invention. 

[ Drawing 9]The important section enlarged drawing showing the state where the lead was 
inserted in the tube pin of a 4th embodiment of this invention 

[Drawing 10] The important section enlarged drawing showing the state where the tube pin of 
drawing 9 was closed. 

[Drawing 11]The expanded sectional view showing the process of welding the tube pin of 
drawing 8 . 

[Drawing 12 ]The important section outline expanded sectional view showing the outline of the 
important section of the process which drawing 1 1 welds. 
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[Drawing 13] The important section expanded sectional view showing the weld zone of the tube 
pin of drawing 1 1 . 

[Drawing 14] The important section enlarged drawing showing the state where the lead was 
inserted in the tube pin of a 5th embodiment of this invention. 

[Drawing 15]The important section expanded sectional view showing the state where the weld 
zone was formed in the tube pin of drawing 14 . 
[Description of Notations] 

1 -- a valve and 4 -- a lead and 5 the electrode as a sealing member, and 6 - a cap and 7 
a tube pin and 7b a lead insertion hole and 7c and 7d - a caulking part and 7e - a thick part 
and 8 -- weld - A part and 8a -- a tip part and 25 a weld zone and 26 - the metal plate as a 
cover means, and 26a - the pore as a tube pin insertion section. 
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DRAWINGS 
[ Drawing 1] 
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[ Drawing 2] 




[ Drawing 3] 
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[Drawing 5] 




[ Drawing 6] 
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[ Drawing 8] 
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[ Drawing 10 ] 




[Drawing 7] 
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[ Drawing 9] 
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[Drawing 11 ] 
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[ Drawing 15] 
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